###### What are the new findings?

1.  This educational programme about osteo-arthritis (OA) led to improved lower limb muscle strength.

2.  Education of the patient with knee osteoarthritis (KOA) improves their physical function.

3.  Correlations between muscle strength improvement and hours of exercise and the quality and quantity of training should be investigated in future studies to maintain an objective analysis of the results achieved with the educational programme.

4.  Patients with KOA must be educated and must aim for physical training to improve physical function.

Introduction {#s1}
============

Osteoarthritis (OA) is the most common form of joint disease. It presents a high economic burden due to disability, comorbid diseases, cost of treatment and its high prevalence.[@R1] Increased age, obesity, injuries to joint areas, rigorous physical activity, low socioeconomic level, decreased muscle strength and joint stability are important risk factors for OA.[@R2]

The most common site of OA localisation is the knee joint.[@R7] The main treatment for KOA is based on education, diet and exercise.[@R8]

A 2-day educational programme with lectures and workshops about OA, reinforced by telephone calls, for patients with KOA was created. Its efficacy was compared with that of the distribution of educational material only (supplemented or not with telephone calls).

In the past, the effectiveness of a week-long educational programme about osteoporosis was measured by the incidence of falls and re-fracture.[@R12] In this 2-day programme for KOA, the assessment of the degree of functional independence was chosen as a measure of effectiveness. Sitting and standing are among the most routinely practised activities in daily living.[@R13] Minimum levels of muscle power, coordination, balance[@R14] and flexibility[@R15] seem to be necessary to accomplish these actions, as well as other daily activities.

The hypothesis tested in this study was that a multi-professional 2-day educational programme on KOA would improve the function and balance of these patients as observed by the timed-up-and-go (TUG)[@R16] and by the five-times-sit-to-stand test (FTSST).[@R18] Secondarily, we verified whether these objective tests are related to the subjective Western Ontario and McMaster Universities Osteoarthritis Index. (*WOMAC*) WOMAC, Lequesne index, Visual Analogue Scale (VAS) and SF-36) questionnaires.[@R19]

Methods {#s2}
=======

Design overview {#s2a}
---------------

This study was a pilot prospective randomised controlled trial. Clinical measures of balance, mobility and muscle strength were assessed at baseline and after 1 year. All participants had at least 6 months of typical care for the treatment of KOA. Participants from groups 1, 2 and 3 had two Saturdays of classes (10 hours course each, 1, 2 or 3 months apart, respectively) on OA, including theoretical and practical classes on the importance of exercises.[@R22] Home exercises were taught. Participants from group 4 received educational material only. This prospective trial was conducted under the principles of the Declaration of Helsinki and approved by the Ethics Committee for the Analysis of Research Projects (CAPPesq) under the protocol number 0622/11. Clinical trial registration number: NCT01572051.

Setting and participants {#s2b}
------------------------

This study was performed at the Department of Orthopedics and Traumatology in a tertiary hospital in Brazil.

To meet the eligibility criteria, patients should have:met the American College of Rheumatology criteria for KOA[@R1];no rheumatoid arthritis or any other rheumatological disease other than OA;been receiving usual care for OA in the past 6 months;been able to understand the procedures and provide informed consent.

The exclusion criteria included not being able to perform the FTSST at inclusion, undergoing surgery (not related to KOA) during the study or any other disease preventing the performance of the tests at reassessment.

At the beginning of the study (January 2012), there were 306 patients being treated for KOA at the Osteometabolic Diseases Group at the Institute of Orthopedics and Traumatology, Hospital das Clinicas, University of São Paulo ([figure 1](#F1){ref-type="fig"}). All patients in our department received the same treatment protocol for more than 6 months prior to engaging in this study. Medications included: diacerhein for all patients, paracetamol and codeine according to pain level, vitamin D 1000 IU/day if blood levels of vitamin D were insufficient or deficient and calcium supplements according to diet and age. All patients who had varus or valgus deformities were prescribed insoles and those who needed support were prescribed orthotics. Acupuncture was offered as well as orientation for physical activity. Non-steroidal anti-inflammatory drugs were exceptionally used. All patients were invited to participate in the programme. Two hundred and twenty-eight patients ([figure 1](#F1){ref-type="fig"}) were eligible and agreed to participate in the educational programme. Participants were randomly divided into four groups (group 1 had 2 days of classes 1 month apart; group 2, 2 months apart; group 3, 3 months apart and group 4 had no classes). Informed consent was obtained and all rights of the patients were protected.

![Flow of participants through the trial.](bmjsem-2016-000200f01){#F1}

The average age of the participants was 65 (range 41--89) years; 49 were men and 149 were women. The average height of participants was 1.61 m (range 1.43--1.84, mode 1.65).

Randomisation and interventions {#s2c}
-------------------------------

Randomisation of the patients who agreed to participate was performed by a computer-generated program (available at <http://www.randomization.com/>). Participants were informed of their groups and dates to come to the hospital. Participants and professionals were not blinded to groups.

All participants answered VAS, WOMAC, Lequesne index and SF-36 questionnaires[@R19] for the assessment of pain, function and quality of life. They were evaluated with TUG[@R16] and FTSST[@R18] (in a standard chair, 45 cm high, with arms folded across the chest) by the physical therapy team at baseline and at 1-year reassessment.

Participants from groups 1 to 3 were asked to come to the hospital on two specific Saturdays according to the intervals of each group for an educational programme called PARQVE (Project Arthritis Recovering the Quality of Life by means of Education).[@R22]

Participants were engaged in theoretical lectures with orthopaedic surgeons, psychologists, physiotherapists, occupational therapists, nutritionists, physical educators and social workers. The programme contained basic information about the disease, coping skills, the need for physical activity, exercise guidelines, nutritional correction, the organisation of daily activities and the importance of leisure. They also participated in exercise workshops targeting stretching and muscle strengthening exercises for both the axial and appendicular skeleton. All professionals called their attention to the importance of gaining muscle strength and exercising daily. The physical therapy team showed patients a series of exercises to be performed at least three times a week. Group sessions included less than 29 participants each.

Participants from group 4 came to the hospital during a weekday and retrieved their educational material. They were required to watch the digital video disc (DVD) at the hospital and were asked to read and/or watch the DVD at least two more times at home. If they chose to exercise at home, exercises were available both in the booklet and DVD. Orientations for physical fitness training were given to all patients. Half of the patients from all groups received bimonthly telephone calls reinforcing diet and exercise instructions.

Outcomes and follow-up {#s2d}
----------------------

The primary outcome measure was to clinically verify the effectiveness of the educational intervention by the FTSST and TUG at baseline and 1-year reassessment. The secondary outcome was to verify if there was any correlation between the measured results and those obtained by subjective questionnaires.[@R22]

Sample size {#s2e}
-----------

This is a pilot study to evaluate the best (time-wise) intervention to add multi-professional education to KOA clinical treatment. The authors aimed to have 30 patients in each group.

Statistical analysis {#s2f}
--------------------

The results of the physiotherapy tests were described according to groups, telephone calls and moments of evaluation with the use of summary measures (mean, SD and 95% CI). The values between groups, telephone calls and time points were compared with analysis of variance with repeated measures with three factors, followed by Bonferroni multiple comparisons to compare the groups, telephone calls and time points when necessary.

Pearson\'s correlations were calculated between the functional scales and physiotherapy tests at baseline, 1-year reassessment and between changes (of scores and tests) during the follow-up period.

The tests were performed at the 5% significance level.

Results {#s3}
=======

Recruitment began in late January 2012. Interventions began in late February 2012. Of the 228 patients who met the inclusion criteria, agreed to participate and were randomised, 16 were excluded because they were not able to perform TUG and/or FTSST, and 30 were lost to follow-up. Among the 30, 16 missed classes or failed to retrieve the educational material because of loss of interest, distance from the hospital or the inability to come to the hospital on the set date. Four participants died between baseline and reassessment. Six patients quit and three participants missed the 1-year reassessment. One patient underwent total knee replacement ([figure 1](#F1){ref-type="fig"}).

The results of the TUG and FTSST at baseline and 1-year reassessment are presented in [table 1](#T1){ref-type="table"}. All groups had similar TUG and FTSST initially and at follow-up. All groups improved FTSST at reassessment (average 4.7 s, CI 3.95 to 5.36, p\<0.001, [tables 2  and 3](#T2 T3){ref-type="table"}).

###### 

The results of the timed-up-and-go (TUG) and five-times-sit-to-stand (FTSST) tests according to groups, telephone calls and evaluation periods

  **Group**                             **Calls**                                      **TUG**                     **FTSST**                                                 
  ------------------------------------- ------------------ --------------------------- --------------------------- ---------------------------- ---------------------------- ---------------------------
  Two days of lectures 1 month apart    No                 Mean (SD) 95% CI            11 (2.8) (9.8 to 12.1)      11.4 (5.1) (9.3 to 13.5)     21.6 (5.4) (19.4 to 23.9)    16.8 (4.2) (15 to 18.5)
  Yes                                   Mean (SD) 95% CI   11.8 (4.1) (10.1 to 13.4)   12 (4) (10.4 to 13.6)       23.4 (8.4) (20 to 26.7)      19.9 (7.3) (17 to 22.8)      
  Two days of lectures 2 months apart   No                 Mean (SD) 95% CI            12.8 (4.6) (10.9 to 14.6)   11.6 (4.2) (9.8 to 13.3)     23.5 (6.9) (20.6 to 26.3)    16.6 (5) (14.5 to 18.6)
  Yes                                   Mean (SD) 95% CI   11.7 (2.7) (10.6 to 12.9)   12.2 (3.4) (10.8 to 13.6)   23.6 (5.6) (21.3 to 25.9)    18.7 (4.7) (16.7 to 20.6)    
  Two days of lectures 3 months apart   No                 Mean (SD) 95% CI            13.3 (6.7) (10.9 to 15.8)   13.6 (5.6) (11.6 to 15.7)    23.2 (11.4) (18.9 to 27.4)   17.7 (6.7) (15.2 to 20.2)
  Yes                                   Mean (SD) 95% CI   13.3 (4.4) (11.4 to 15.2)   12 (3.6) (10.4 to 13.5)     25.2 (10.3) (20.7 to 29.7)   19.8 (6.5) (16.9 to 22.6)    
  Material only                         No                 Mean (SD) 95% CI            14.7 (7.6) (11.3 to 18)     12,9 (5.7) (10.4 to 15.4)    24.5 (14.2) (18.3 to 30.8)   21.8 (13.3) (16 to 27.7)
  Yes                                   Mean (SD) 95% CI   12.8 (3.6) (11.3 to 14.4)   12.4 (3.6) (10.9 to 13.9)   21.6 (7) (18.6 to 24.6)      18.2 (6) (15.6 to 20.7)      

###### 

Analysis of variance results comparing the results of TUG and FTSST between groups, telephone calls and evaluation periods

  Variable                    Factor   df num   df den   F value   p
  --------------------------- -------- -------- -------- --------- ---------
  TUG                         Moment   1        174      2.70      0.102
  Moment ^\*^group            3        174      1.49     0.218     
  Moment ^\*^call             1        174      0.42     0.516     
  Moment ^\*^group ^\*^call   3        174      2.32     0.077     
  Group                       3        174      1.46     0.227     
  Call                        1        174      0.35     0.556     
  Group ^\*^call              3        174      0.39     0.759     
  FTSST                       Moment   1        174      137.38    \<0.001
  Moment ^\*^group            3        174      2.50     0.061     
  Moment ^\*^call             1        174      0.73     0.395     
  Moment ^\*^group ^\*^call   3        174      0.62     0.602     
  Group                       3        174      0.26     0.855     
  Call                        1        174      0.25     0.617     
  Group ^\*^call              3        174      1.25     0.295     

df den, degrees of freedom denominator; df num, degrees of freedom numerator; FTSST, five-times-sit-to-stand test; TUG, timed-up- and-go.

###### 

Multiple comparison results for five-times-sit-to-stand test between evaluation periods

  Comparison             Mean difference   SE     df   p         95% CI   
  ---------------------- ----------------- ------ ---- --------- -------- ------
  Baseline---12 months   4.66              0.36   1    \<0.001   3.95     5.36

df, degrees of freedom.

[Table 4](#T4){ref-type="table"} shows the statistically significant direct correlation of baseline TUG and FTSST with the WOMAC, WOMAC pain, VAS and Lequesne scores (r\>0 and p\<0.05), and there were inverse correlations between physical therapy tests and the quality of life scales (p\<0, p\<0.05); specifically, the longer it took to perform the test (higher values of TUG and FTSST) the lower the quality of life. However, although the correlations were significant, almost all showed values in the lower module to 0.3 (r\<0.3), which represented weak correlations. Similar results were obtained from these correlations at 1-year reassessment (see [table 4](#T4){ref-type="table"}).

###### 

Correlations of baseline and 1-year reassessment performance measures (TUG and FTSST) and pain, function and quality of life scores

          Baseline   12 Months                                                                                                    
  ------- ---------- ----------- ------- --------- --------- -------- --------- --------- --------- --------- --------- --------- --------
  TUG     r          0.263       0.209   0.230     0.294     −0.243   −0.223    0.313     0.260     0.274     0.383     −0.267    −0.273
  p       \<0.001    0.005       0.002   \<0.001   0.001     0.002    \<0.001   \<0.001   \<0.001   \<0.001   \<0.001   \<0.001   
  n       182        182         182     182       182       182      182       182       182       182       182       182       
  FTSST   r          0.325       0.239   0.245     0.299     −0.333   −0.168    0.294     0.276     0.177     0.247     −0.280    −0.156
  p       \<0.001    0.001       0.001   \<0.001   \<0.001   0.023    \<0.001   \<0.001   0.017     0.001     \<0.001   0.036     
  n       182        182         182     182       182       182      182       182       182       182       182       182       

FTSST, five-times-sit-to-stand test; SF-36 PCS, Medical Outcomes Study---36-Item Short Form Health Survey---Physical Component Summary; SF-36 MCS, Medical Outcomes Study---36-Item Short Form Health Survey---Mental Component Summary; VAS, Visual Analogue Scale; TUG, timed-up-and-go.

[Table 5](#T5){ref-type="table"} shows the lack of correlation between changes in TUG and FTSST with changes in WOMAC, WOMAC pain, VAS, Lequesne and SF-36 scores (p\>0.05).

There were no adverse events.

###### 

Correlations of changes in performance measures (TUG and FTSST) and changes in pain, function and quality of life scores

  Correlation                            WOMAC   WOMACpain   VAS     Lequesne   SF-36PCS   SF-36MCS
  ------------------------------ ------- ------- ----------- ------- ---------- ---------- ----------
  TUG (baseline - 12 months)     r       0.059   0.063       0.039   −0.013     −0.019     0.050
  p                              0.432   0.398   0.598       0.865   0.799      0.502      
  n                              182     182     182         182     182        182        
  FTSST (baseline - 12 months)   r       0.059   0.063       0.039   −0.013     −0.019     0.050
  p                              0.432   0.398   0.598       0.865   0.799      0.502      
  n                              182     182     182         182     182        182        

FTSST, five-times-sit-to-stand test; SF-36 PCS, Medical Outcomes Study---36-Item Short Form Health Survey---Physical Component Summary; SF-36 MCS, Medical Outcomes Study---36-Item Short Form Health Survey---Mental Component Summary; TUG, timed-up-and-go; VAS, Visual Analogue Scale.

Discussion {#s4}
==========

PARQVE is an educational programme that seeks to improve patients' awareness of the disease and its management and subsequently improve pain, function and quality of life of patients with KOA (associated or not with multiple OA) with or without comorbidities. As mentioned previously, the institution had a positive prior experience with a week-long educational programme in osteoporosis[@R12]; however, the programme was terminated mainly because of the tertiary/quaternary nature of the hospital. However, the facilities of the hospital are vacant on the weekends, and the need to develop an educational programme in KOA as a basis for a future OA educational and assistance programme in the primary care setting has become urgent due to Brazil's increasing longevity, obesity level, as well as low education level and socioeconomic status.[@R24]

This pilot study[@R22] sought to implement an educational programme for KOA patients. Participants in three groups were required to come to our hospital twice (in 1-month, 2-month or 3-month intervals) to interact with our multi-professional team on the subject of OA. Patients from group 4 came to the hospital during a weekday and retrieved their educational material. They were obliged to watch the DVD at the hospital and were asked to read the booklet and/or watch the DVD at least two more times at home. Considering their low level of education and their difficulties in answering questionnaires or assigning scores to pain,[@R27] our main objective was to evaluate the effect of the project on their lower limb muscle strength and balance according to TUG and FTSST.[@R16]

All groups, irrespective of classes and telephone calls, improved inferior limb muscle strength according to FTSST[@R18] at 1-year reassessment. The height of our chairs was 45 cm and our patients averaged 1.61 m in height, so on average, they performed the test close to 100% knee height with arms folded.[@R33] Our patients, both at baseline and at 1-year evaluation, performed the test slower than elderly women[@R33] but similar to patients with OA of the hip and/or knee.[@R32] TUG results did not improve significantly, but they were on average less than the cut-off values (13 to 16 s) to predict falls in community-dwelling elderly people.[@R31] Both TUG and FTSST results had significant but weak correlations with WOMAC, WOMAC pain, VAS, Lequesne and SF-36 at baseline and at reassessment. FTSST showed a significant and moderate correlation with WOMAC pain, stiffness and function.[@R32] Our weaker correlation coefficient may have been due to a larger sample or to the particular characteristics of our population, although we did not find the education level to intervene with the completion of the WOMAC questionnaire and mental SF-36 as we did for the VAS, Lequesne and physical component of SF-36.[@R27] No correlations were found between the improvements in FTSST and changes in any of the questionnaires (p\>0.005).

The strengths of the study include the development of a 2-day educational programme about OA and its prospective randomised design, objective evaluation and the number of subjects.[@R31] Weaknesses lie in the inability to identify the correlation of functional results with weekly hours of physical activity, comorbidities and the educational level of our participants, which have been shown to intervene in the completion of questionnaires such as Lequesne, SF-36 and VAS.[@R27] Although educational level has not been shown to intervene in WOMAC completion,[@R27] the improvements observed in the FTSST were not parallel with improvements in the WOMAC. We only correlated FTSST with WOMAC pain and WOMAC total (not with WOMAC stiffness or function),[@R32] and this may also explain the weak relationship found in our study and the lack of correlation between improvements in FTSST and WOMAC.
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